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DEVELOPMENT  OF  FACTOR-REFERENCED  SUBSCALES 
FOR  THE  VOCATIONAL  INTEREST-CAREER  EXAMINATION 


I.  INTRODUCTION 

Without  considerable  experience  in  the  civilian 
labor  market,  it  is  often  difficult  for  prospective 
Air  Force  enlistees  to  select  the  most  appropriate 
vocational  or  technical  career.  The  process  of 
matching  the  right  person  with  the  rigit  job 
requires  careful  consideration  of  the  recruit’s 
interests  and  abilities  in  relation  to  the  wide  range 
of  jobs  typically  available  at  the  entry  level.  This  is 
particularly  true  in  view  of  the  fact  that  initial 
assignment  contracts  are  binding  for  a minimum  of 
4 to  6 years. 

Some  of  the  uncertainty  in  these  decisions  is 
reduced  through  the  use  of  systematic  aptitude 
assessment  which  delimits  those  jobs  for  which  the 
recruit  is  mentally  qualified.  Moreover,  the  needs 
of  the  service  may  further  restrict  job  availability. 
Once  these  constraints  are  met,  however,  the 
recruit  may  still  have  considerable  latitude  to 
choose  among  several  competing  occupations  with- 
out first-hand  knowledge  of  the  jobs  or  the  duties 
involved. 

Given  the  informality  with  which  vocational 
preferences  are  considered  in  the  current  job- 
placement  system,  it  is  understandable  that  each 
year  a large  number  of  recruits  enter  career  fields 
that  are  inconsistent  with  their  personal  interests. 
The  resulting  dissatisfaction  leads  a certain 
proportion  of  these  people  to  retrain  into  other 
specialties  while  those  obligated  to  remain  in  dis- 
satisfying careers  are  more  likely  to  separate  from 
service  prematurely.  In  either  case,  additional 
personnel  costs  associated  with  recruiting, 
processing,  and  training  replacements  are  incurred. 

In  1973,  a research  program  was  initiated  to 
improve  the  quality  of  vocational  guidance  and  job 
placement  procedures  in  the  Air  Force.  The 
specific  objectives  were  to  develop  a standardized 
assessment  system  for  measuring  vocational 
interests  at  point  of  entry  and  to  evaluate  the 
utility  of  this  information  in  the  selection  of  an 
appropriate  vocational  or  technical  career  field. 
Initial  efforts  to  construct  a suitable  instrument 
for  the  project  were  performed  under  contract 
with  the  Educational  Testing  Service  (Echtemacht, 
Reilly,  A McCaffrey,  1973).  This  work  led  to  the 
development  of  a general  purpose  vocational 
interest  inventory  designated  the  Vocational 


Interest  Career  Examination  (VOICE).  The 
purpose  of  this  report  is  to  document  the 
construction  of  factoi-referenced  homogeneous 
subscales  for  the  inventory. 

The  utility  of  homogeneous  scaling  has  been 
well  documented  in  past  research  (Campbell, 
Borgen,  Eastes,  Johansson,  & Peterson,  1967; 
Clark,  1961;  Kuder,  1942).  Given  a large  number 
of  individual  item  responses  that  may  be  difficult 
or  cumbersome  to  interpret,  it  is  often  desirable  to 
seek  some  means  for  summarizing  the  information 
using  a relatively  few  descriptive  indices.  The 
number  and  nature  of  these  indices  are  determined 
by  examining  relationships  between  items,  cluster- 
ing those  which  seem  to  measure  the  same 
underlying  dimension.  This  approach  is  analogous 
to  factor-analytic  methods  which  seek  to  identify 
common  underlying  factors  among  a number  of 
different  measurements. 

The  present  study  was  designed  to  circumvent 
several  potential  problem  areas  typically 
encountered  in  this  type  of  research  (see  Buros, 
1975,  for  a review  of  this  literature).  The  initial 
item  pool  was  sufficiently  broad  to  cover  a wide 
array  of  vocational  and  technical  interests.  Item 
responses  were  obtained  in  the  free-,  rather  than 
forced-choice  format  to  preclude  difficulties  with 
ipsative  scoring.  Sample  sizes  were  large  and 
differentiated  on  the  basis  of  sex  to  permit  stable 
generalizations  for  both  male  and  female  respond- 
ents. And  finally,  rigorous  factor-analytic  methods 
were  used  to  provide  a sound  and  replicable  basis 
for  the  analysis.  Specific  attention  was  directed  to 
the  following  issues:  (a)  identification  of  the  basic 
interest  dimensions  underlying  individual  item 
responses  to  the  VOICE,  (b)  construction  of 
integer  weighted  subscales  to  replicate  the 
dimensions,  (c)  evaluation  of  the  subscales  for  suit- 
able psychometric  properties,  and  (d)  concurrent 
validation  of  the  scales  with  other  Department  of 
D -a  interest  inventories. 


n.  VOICE  FACTOR  STRUCTURE 

Item  Pool 

The  basic  data  for  the  analysis  consisted  of 
individual  responses  to  the  VOICE.  The  inventory 
contains  400  multiple-choice  items  divided  into 
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four  general  categories:  job  titles,  work  tasks, 
spare  time  activities,  and  desired  learning 
experiences.  The  respondent  is  asked  to  indicate 
relative  preferences  for  each  item  in  a standard 
like-indifferent-dislike  format.  Total  testing  time 
for  completing  the  inventory  is  approximately  35 
minutes. 

Subjects 

The  inventory  was  administered  to  random 
samples  of  male  (N  = 10,035)  and  female  (N  = 
12,710)  recruits  during  1973-74  at  Lackland  Air 
Force  Base,  Texas.  Subjects  ranged  in  age  from  17 
to  26  years;  most  had  completed  high  school  or 
some  college.  In  general,  they  were  representative 
of  all-volunteer  recruits  entering  the  Air  Force 
during  that  time  period.  Female  recruits,  which 
currently  represent  approximately  13%  of 
accessions,  were  deliberately  over-sampled  to 
obtain  sufficient  numbers  of  responses  from  this 
group. 

Factor  Analyses 

To  establish  the  factor  structure  of  the 
inventory,  item  intercorrelation  matrices  (400  x 
400)  were  generated  separately  for  the  male  and 
female  samples.  Item  responses  were  coded  3 = 
like,  2 = indifferent,  and  1 = dislike.  Each  of  the 
matrices  was  subjected  to  a principal  axis  factor 
analysis  with  varimax  rotation  (Veldman,  1967). 
Various  extraction  limits  were  examined  to 
determine  the  appropriate  number  and  character 
of  the  resulting  factors.  Limits  were  set  to  provide 
16,  21,  26,  and  35  varimax  factors. 

Results  of  these  analyses  were  virtually 
identical  for  the  male  and  female  subgroups  at 
each  extraction  level.  Moreover,  the  factors 
extracted  at  lower  limits  within  each  sample 
appeared  to  be  invariant  as  more  and  more  factors 
were  extracted  and  rotated.  In  the  process,  18 
orthogonal  factors  were  identified  and  labeled  as 
shown  in  Table  1.  These  factors  represented  48% 
of  the  original  variance  in  the  male  sample  and 
46%  in  the  female  sample.  The  most  consistent 
factors,  labeled  I through  XII  in  the  table,  could 
be  seen  in  the  16-,  21-,  26-,  and  35-factor  solu- 
tions. The  remaining  factors  were  most  evident  in 
the  26-factor  solution  as  factors  XIII  through 
XVIII  and  XXVI.  Representative  items  for  each  of 
the  18  factors  are  shown  in  the  table  together  with 
factor  loadings  obtained  in  the  male  and  female 
subsamples.  The  order  in  which  the  factors  are 
shown  corresponds  to  the  degree  to  which  each 
factor  encompassed  smaller  and  smaller  item 


clusters.  The  first  factor  (Office  Administration), 
for  example,  had  more  than  60  items  in  the 
inventory  with  associated  loadings  above  .30.  The 
last  factor  (Automated  Data  Processing),  on  the 
other  hand,  had  approximately  seven  items  above 
this  minimum  cutoff. 


in.  SCALE  DEVELOPMENT 

Although  it  would  be  possible  to  compute 
factor  scores  for  each  respondent  as  a means  for 
describing  his  interests,  to  do  so  would  not  be 
convenient  from  an  operational  point  of  view. 
Each  score  would  represent  the  weighted 
composite  of  400  item  responses,  each  con- 
tributing uniquely  to  the  system.  The  processing 
of  these  scores  would  require  access  to  computing 
machinery  which  might  not  be  readily  available  to 
the  general  user. 

To  simplify  scoring  individual  profiles,  an 
attempt  was  made  to  construct  integer- weigh  ted 
subscales  which  could  serve  in  lieu  of  the  more 
complex  scoring  system.  These  scales  would 
represent  the  summation  of  a relatively  few  items 
per  scale  and  could  be  obtained  by  hand  if  neces- 
sary. Following  more  or  less  traditional  guidelines, 
the  factor  loadings  for  items  within  each  dimen- 
sion were  rank  ordered  from  highest  to  lowest. 
Items  were  selected  to  represent  a given  dimension 
beginning  with  those  with  the  highest  loadings  and 
continuing  until  one  of  two  criteria  were  met : (a) 
A maximum  of  20  items  was  selected  or  (b)  Item 
loadings  fell  below  an  arbitrary  minimum  cutoff  of 
.30.  As  a check  on  the  procedure,  supplementary 
analyses  were  performed  to  examine  the  cor- 
respondence between  the  integer-weighted 
subscales  and  their  factor  score  equivalents.  Cor- 
relations shown  in  the  first  column  of  Table  2 
represent  the  simple  bivariate  relationships 
between  factors  and  corresponding  scales.  The 
second  column  reflects  the  multiple  R obtained 
using  all  unit-weighted  subscales  in  combination  to 
estimate  each  of  the  factor  scores. 

Scores  obtained  on  the  Office  Administration 
subscale,  for  example,  correlated  .94  with  the  cor- 
responding factor  score.  The  use  of  additional 
subscales  increased  the  correlation  to  .97 
accounting  for  approximately  94%  of  the 
factor-score  variance.  The  bivariate  R’s  ranged 
from  a high  of  .94  to  a low  of  .49.  The  multiple 
R’s  were  all  above  .90  with  the  exception  of  three 
factors.  Across  all  factors,  the  amount  of 
information  loss  resulting  from  unit-weighted 
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Table  1.  Orthogonal  Interest  Factors 


Faetor/Riprawntitl««  Items 

Factor  Loadlnf 

Mala  Famalo 

I Office  Administration 

Keep  personnel  records  on  employees 

.74 

.70 

Organize  a file  system  for  an  office 

.72 

.73 

Take  inventory  for  a department  store 

.70 

.66 

II  Electronics 

Find  a problem  in  an  electric  circuit  and  fix  it 

.79 

.80 

Test  television  tubes 

.72 

.73 

Technician  (electronics) 

.72 

.69 

III  Heavy  Construction 

Pour  concrete  for  highway  construction 

.69 

.61 

Operate  a bulldozer  or  power  shovel 

.64 

.58 

Construction  worker 

.62 

.55 

IV  Science 

Write  a scientific  report 

.65 

.68 

Work  in  a scientific  laboratory 

.79 

.82 

Use  chemical  laboratory  apparatus 

.75 

.77 

V Outdoors 

Go  canoeing 

.60 

.58 

Learn  survival  techniques 

.61 

.48 

Spend  a week  at  the  seashore 

.67 

.61 

VI  Medical  Service 

Perform  physical  therapy 

.59 

.62 

Assist  a surgeon  during  an  operation 

.60 

.73 

Dental  hygienist 

.55 

.57 

VII  Aesthetics 

See  a Broadway  play 

.48 

.50 

Read  Shakespeare’s  plays 

.59 

.57 

Listen  to  an  opera 

.61 

.66 

VIII  Mechanics 

Tune-up  a car 

.66 

.51 

Adjust  the  brakes  on  an  automobile 

.61 

.46 

Supervise  work  in  a garage 

.44 

.29 

IX  Food  Service 

Work  as  a short-order  cook 

.62 

.62 

Manage  a cafeteria 

.45 

.54 

Chef 

.65 

.70 

X Law  Enforcement 

Highway  patrolman 

.71 

.68 

Private  investigator 

.56 

.52 

Prison  guard 

.56 

.52 

XI  Audiographics 

Photographer 

.65 

.69 

Operate  a 16mm  movie  camera 

.62 

.67 

Record  the  sound  track  for  a motion  picture 

.48 

.55 

i 


Table  1.  prthogonal  Interest  Factors 


Factor/Represantatlve  Items 

Factor  Loading 

Mala  Famala 

XII 

Mathematics 

Solve  arithmetic  problems 

.67 

.75 

Algebra 

.61 

.67 

Devise  short-cut  methods  for  adding  numbers 

.48 

.52 

XIII 

Agriculture 

Farmer 

.54 

.57 

Work  as  a game  warden 

.47 

.55 

Train  animals 

.41 

.54 

XIV 

Teacher/Counseling 

Listen  to  people’s  problems  and  try  to  help  them 

.40 

.53 

Give  on-the-job  training 

.35 

.48 

Teacher 

.36 

.49 

XV 

Marksman 

Gunsmith 

.55 

.55 

Go  deer  hunting 

.48 

.53 

Teach  marksmanship 

.48 

.46 

XVI 

Craftsman 

Tailor 

.35 

.56 

Jeweler 

.30 

.30 

Watchmaker 

.34 

.24 

XVII 

Drafting 

Draw  graphs 

.52 

.50 

Draw  maps  from  photographs 

.48 

.49 

Draw  a topographical  map  of  the  US 

.46 

.46 

XVIII 

Automated  Data  Processing 

Computer  operator 

.70 

.77 

Computer  programmer 

.70 

.77 

Keypunch  operator 

.45 

.53 

Table  2.  Relationships  Between  Orthogonal  Interest 

Factors  and  VOICE  Subscales* 

Correlation*^ 


Factor 

Corresponding 

VOICE  Subtcala  <R) 

Ml  VOICE  Subscala* 
Combined  (Mult  R) 

1 

Office  Administration 

.94 

.97 

II 

Electronics 

.94 

.98 

III 

Heavy  Construction 

.88 

.96 

rv 

Science 

.87 

.98 

v 

Outdoors 

.83 

.93 

VI 

Medical  Service 

.79 

.97 

VII 

Aesthetics 

.73 

.93 

VIII 

Mechanics 

.73 

.95 

IX 

Food  Service 

.79 

.96 

X 

Law  Enforcement 

.84 

.95 

XI 

Audiographics 

.72 

.93 

XII 

Mathematics 

.71 

.94 

XIII 

Agriculture 

.69 

.92 

xrv 

Teacher/Counseling 

.52 

.80 

XV 

Marksman 

.69 

.86 

XVI 

Craftsman 

.49 

.71 

XVII 

Drafting 

.69 

.90 

XVI11 

Automated  Data  Procesdng 

.65 

.90 

*U  nit-Weighted. 

^Correlation*  indicate  the  extent  of  reiationahip  between  interest  factor*,  corre*ponding  VOICE 
•ubicale*  (Col  1),  and  all  VOICE  subtcaie*  combined  (Col  2). 
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scoring  (approximately  1 5%)  was  considered  to  be 
within  acceptable  limits. 


IV.  SCALE  CHARACTERISTICS 

Summary  statistics  for  the  VOICE  subscales  are 
presented  in  Table  3.  For  each  scale,  the  table 
catalogs  the  number  of  items,  score  range,  raw 
score  means  and  standard  deviations  by  sex  group, 
and  internal  item  consistencies  (Cronbach,  1951). 
As  can  be  noted  in  the  table,  the  scales  range  in 
length  from  7 to  20  items.  With  few  exceptions, 
the  internal  consistencies  (for  both  the  male  and 
female  subgroups)  range  from  the  high  80’s  to  mid 
90’s.  A comparison  of  male  and  female  average 
raw  score  values  indicates  that  males  typically 
scored  higher  on  Electronics,  Heavy  Construction, 
Mechanics,  Law  Enforcement,  and  Marksman  sub- 
scales. Female  respondents,  as  a group,  typically 
scored  higher  on  Office  Administration,  Medical 
Service,  Aesthetics,  Food  Service,  Audiographics, 
Agriculture  and  Teacher/Counseling. 


Individual  items  contained  in  each  scale 
together  with  associated  item  statistics  for  the 
male  and  female  subgroups  are  shown  in  Appendix 
A (Table  Al). 


V.  RELATIONSHIPS  WITH  OTHER 
DOD  INVENTORIES 

Recent  emphasis  on  developing  common  testing 
procedures  across  services  provided  a rationale  for 
analyzing  the  concurrent  validity  of  the  VOICE 
with  respect  to  comparable  instruments  from  both 
the  Army  and  Navy.  A reference  sample  consisting 
of  1,390  recruits  (87%  male;  13%  female)  was 
administered  the  Navy  Vocational  Interest  Inven- 
tory (NVII),  the  Army  Classification  Inventory 
(ACI),  and  the  VOICE.  The  NVD  contains  190 
forced-choice  item  triads  that  require  respondents 
to  select  the  most  and  least  preferred  alternatives 
presented  with  each  item.  As  shown  in  Table  4, 
the  inventory  yields  nine  area  scores  of  the  same 
general  type  z the  18  homogeneous  VOICE 


Table  3.  VOICE  Subscales 


Seal* 

NO  Of 
lt«rm 

Score 

Rants* 

Mates  (N  ■ tO.OSS) 

X SD  a*> 

F«m*M  (N  * 12,710) 

X SD  a» 

Office  Administration  (OA) 

20 

20-60 

32  32 

10.71 

.95 

37.85 

11.46 

.95 

Electronics  (EL) 

20 

20-60 

40.72 

12.78 

.96 

32.50 

12.15 

.96 

Heavy  Construction  (HC) 

20 

20-60 

34.41 

9.99 

.93 

27.49 

837 

.93 

Science  (SC) 

20 

20-60 

38.02 

12.69 

.96 

38.21 

12.81 

.96 

Outdoors  (OD) 

15 

15—45 

36.47 

6.88 

.88 

36.67 

5.76 

.83 

Medical  Service  (MS) 

20 

20-60 

33.38 

10.55 

.94 

40.81 

11.47 

.94 

Aesthetics  (A£) 

15 

15—45 

26.10 

7.74 

.90 

31.78 

7.36 

.88 

Mechanics  (ME) 

15 

15-45 

31.65 

8.98 

.94 

25.10 

8.69 

.94 

Food  Service  (FS) 

15 

15-45 

21.36 

6.30 

.90 

26.72 

7.40 

.90 

Law  Enforcement  (LE) 

15 

15-45 

29.22 

7.30 

.88 

26.90 

6.89 

.86 

Audiographics  (AU) 

10 

10-30 

20.76 

5.79 

.90 

22.26 

5.45 

.88 

Mathematics  (M  A) 

12 

12-36 

21.50 

737 

.93 

22.06 

7.44 

.92 

Agriculture  (AG) 

15 

15-45 

28.00 

7.15 

.88 

31.04 

8.00 

.90 

Teacher/Counseling  (TC) 

10 

10-30 

1932 

5.73 

.89 

22.22 

5.31 

.86 

Marksman  (MK) 

7 

7-21 

1538 

4.28 

.86 

11.54 

4.22 

.86 

Craftsman  (CF) 

7 

7-21 

9.88 

2.95 

.79 

11.22 

2.96 

.72 

Drafting  (DF) 

7 

7-21 

13.25 

4.20 

.85 

13.08 

4.28 

.86 

Automated  Data  Processing  (DP) 

7 

7-21 

13.76 

4.49 

.89 

13.86 

4.39 

.88 

‘item*  scored  3 ■ Like;  2 • Indifferent;  and  1 » Dislike;  musing  or  otherwise  invalid  responses  recoded  * 2. 
k Alpha  coefficient  of  internal  consistency  (uncorrected). 
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Table  4.  Means  and  Standard  Deviations  for  the  VOICE,  NVII,  and  ACI 
on  a Sample  of  Air  Force  Recruits  (N  = 1 ,390) 


VOICE 

NVII 

ACI 

Lambda  Scorn 

Araa  Scores 

Sal* 

X 

SO 

Subteal* 

X 

SD 

Subscale 

X 

SD 

Subsea  l« 

X 

SD 

Office  Administration 

33 

10 

Quartermaster 

.33 

.16 

Mechanical 

47 

9 

Combat 

18 

3 

Electronics 

42 

13 

Sonar  Technician 

.34 

.22 

Health 

53 

9 

Mechanical 

n 

5 

Heavy  Construction 

36 

10 

Electronics  Technician 

.32 

.23 

Office 

49 

8 

Electronics 

10 

5 

Science 

40 

12 

Radioman 

.33 

.18 

Electrical 

49 

9 

Administrative 

10 

3 

Outdoors 

38 

6 

Data  Processing 

.29 

.14 

Food  Service 

50 

9 

Medical  Service 

35 

10 

Store  Keeper 

.17 

.13 

Carpentry 

47 

8 

Aesthetics 

27 

7 

Commissary  Man 

.24 

.14 

Sales  Office 

53 

7 

Mechanics 

33 

9 

Engine  Man 

.30 

.26 

Clean  Hands 

50 

7 

Food  Service 

23 

6 

Boiler  Man 

.30 

.26 

Outdoors 

45 

8 

Law  Enforcement 

30 

7 

Electrician’s  Mate 

.32 

.25 

Audiographics 

22 

5 

Equipment  Operator 

.31 

.24 

Mathematics 

23 

7 

Aviation  Ord  Man 

.33 

.23 

Agriculture 

30 

7 

Air  Control  man 

.34 

.17 

Teacher/Counseling 

20 

5 

Aviation  Electrician 

.33 

.24 

Marksman 

16 

4 

Hospital  Corpsman 

.20 

.17 

Craftsman 

10 

3 

Drafting 

14 

4 

Auto  D.  P. 

14 

4 

subscales.  An  alternate  scoring  procedure 
developed  by  Dann  and  Abrahams  (1973)  yields 
occupational  composites  in  IS  Navy  specialties 
designated  “lambda”  scores.  The  Amy’s  Classi- 
fication Inventory,  as  used  in  their  operational 
selection  and  classification  program,  provides 
interest  measures  in  four  general  areas:  Combat, 
Mechanical,  Electronics,  and  Administrative.  The 
item  format  in  the  ACI  is  free-response  as  in  the 
VOICE.  Means  and  standard  deviations  for  the  Air 
Force  recruit  sample  across  all  three  inventories 
are  also  shown  in  Table  4. 

Correspondence  between  inventories  was 
evaluated  in  two  ways.  First,  simple  bivariate 
correlations  between  individual  VOICE  subscales 
and  those  of  the  NVII  and  ACI  were  obtained  to 
examine  one-to-one  relationships  among  the  sub- 
scales. Second,  a series  of  multiple  correlation 
analyses  were  performed  to  determine  the  extent 
to  which  all  scales  in  a given  inventory  could  be 
used  to  replicate  individual  scales  found  in 
another.  Six  such  analyses  were  conducted  as 
follows: 


Predict  on 

Criteria 

VOICE  (18) 

vs. 

NVII-Lambda  (15) 

NVn-Umdbt(15) 

VI. 

VOICE  (18) 

VOICE  (18) 

VI. 

NVII-Area  (9) 

NVII.  Are*  (9) 

VI. 

VOICE  (18) 

VOICE  (1 8) 

V*. 

ACI  (4) 

ACI  (4) 

VI. 

VOICE(18) 

Split  sample  cross-validations  were  also  performed 
within  each  set  as  a check  for  over-fitting. 

Results  of  the  bivariate  correlation  analyses,  as 
shown  in  Table  5,  indicated  varying  degrees  of  cor- 
respondence between  individual  VOICE  subscales 
and  those  obtained  from  other  inventories. 
Correlates  above  .60  were  found  for  the  Office 
Administration,  Electronics,  Mechanics,  and 
Mathematics  subscales.  The  Office  Administration 
subscale,  for  example,  correlated  .61  with  the 
NVII  Office  Scale  and  .61  with  the  ACI  Admin- 
istrative Scale  while  the  Electronics  subscale 
correlated  .68  with  the  NVII  Electronics  measure 
and  .69  with  the  corresponding  scale  in  the  ACI. 
Somewhat  lower,  but  still  indicative  of  significant 
overlapping  variance,  were  scores  on  the  VOICE 
Electronics  subscale  and  the  NVII  Sonar  Tech- 
nician, Electronics  Technician,  Radio  Man,  Boiler 
Man,  Electrician’s  Mate,  and  Aviation  Electrician. 
The  Heavy  Construction  subscale  correlated  in  the 
low  and  mid-fifties  with  scales  on  both  the  NVII 
and  the  ACI.  The  Medical  Service  subscale 
correlated  .50  with  the  NVD  Hospital  Coipsman 
and  .58  with  the  NVII  Health  scale.  The  VOICE 
Mechanics  subscale  correlated  in  the  .50  to  .66 
range  with  nine  of  the  NVII-Lambda  scores,  .64 
with  the  NVD  Mechanical  scale,  and  .69  with  the 
ACI  Mechanical  scale.  Although  other  relation- 
ships were  found,  they  were,  in  most  cases,  not 
large  enough  to  verify  direct  one-to-one  corre- 
spondence between  the  scales. 
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Table  5.  Correlations  Between  Scales  on  the  VOICE,  NVU  and  ACI 
Based  on  a Sample  of  Air  Force  Recruits  (N  = 1 390) 


I 


i 


Y 


« 


I 


VOICE  Scales 


Scan 

OA 

EL 

HC 

SC 

OD 

MS 

AE 

ME 

FS 

LE 

AU 

MA 

AG 

TC 

MK 

CF 

DF 

OP 

NVU  - Lambda  Scores 

Quartermaster 

-33 

34 

28 

22 

42 

-12 

-08 

42 

-21 

18 

13 

08 

23 

-04 

36 

-08 

29 

00 

Sonar  Technician 

-41 

57 

39 

17 

32 

-18 

-19 

58 

-19 

13 

08 

02 

18 

-19 

39 

-02 

19 

03 

F.lectronic  Technician 

-41 

58 

39 

21 

31 

-17 

-17 

58 

-18 

12 

09 

05 

19 

-19 

38 

-01 

22 

05 

Radio  Man 

-30 

54 

31 

15 

31 

-22 

-18 

51 

-24 

13 

09 

07 

12 

-14 

37 

-05 

21 

10 

Data  Processing 

-13 

40 

22 

18 

32 

-18 

-16 

41 

-24 

11 

06 

22 

08 

-04 

31 

-09 

21 

16 

Store  Keeper 

41 

-21 

-21 

-14 

03 

-13 

-08 

-18 

-16 

02 

09 

21 

-18 

16 

-05 

-17 

-07 

17 

Commissary  Man 

-37 

14 

36 

-12 

33 

-22 

-29 

42 

03 

18 

09 

17 

24 

-22 

34 

-12 

-03 

-24 

Engine  Man 

-44 

49 

51 

-02 

27 

-29 

-32 

66 

-17 

12 

-05 

-1 1 

17 

-31 

42 

-02 

10 

-09 

Boiler  Man 

-42 

51 

50 

-01 

27 

-29 

-32 

65 

-28 

12 

-04 

-10 

16 

-30 

42 

-02 

11 

-07 

Electrician’s  Mate 

-42 

57 

46 

06 

28 

-25 

-27 

63 

-18 

11 

01 

-04 

16 

-26 

40 

-01 

14 

-02 

Equipment  Operator 

-44 

45 

50 

-03 

30 

-29 

-31 

63 

-17 

14 

-05 

-13 

19 

-29 

4? 

-04 

11 

-12 

Aviation  Ordinance  Man 

-43 

47 

47 

02 

32 

-27 

-29 

62 

-17 

15 

-02 

-08 

19 

-27 

4 J 

-04 

13 

-08 

Air  Control  Man 

-35 

37 

29 

23 

42 

-11 

-10 

44 

-20 

20 

13 

07 

21 

-05 

38 

-08 

27 

01 

Aviation  Electrician 

-41 

57 

44 

11 

30 

-22 

-24 

62 

-19 

12 

04 

-02 

17 

-24 

41 

-01 

17 

01 

Hospital  Corpsman 

-08 

-08 

-10 

47 

30 

50 

25 

-11 

01 

23 

20 

17 

28 

30 

08 

-06 

16 

02 

NV1II  - Area  Scores 

Mechanical 

-39 

53 

48 

-06 

14 

-32 

-27 

64 

-13 

02 

-05 

-13 

07 

-34 

33 

04 

09 

-07 

Health 

06 

-14 

-18 

45 

08 

58 

27 

-23 

11 

10 

16 

16 

17 

25 

-07 

04 

07 

07 

Office 

61 

-32 

-40 

-06 

-23 

07 

12 

-45 

-01 

-14 

-03 

24 

-28 

23 

-30 

-01 

-10 

27 

Electrical 

-23 

68 

19 

04 

03 

-23 

-14 

39 

-15 

-03 

08 

-01 

-05 

-22 

18 

04 

07 

17 

Food  Service 

-11 

-24 

-09 

-10 

-04 

02 

01 

-15 

44 

-01 

-03 

-IS 

09 

-05 

-09 

-01 

-13 

-24 

Carpentry 

-10 

-25 

25 

-31 

06 

-17 

-14 

09 

07 

01 

-23 

-21 

14 

-10 

08 

-04 

-04 

-32 

Sales  Office 

17 

-24 

-35 

26 

01 

27 

40 

-41 

08 

03 

23 

18 

00 

37 

-21 

02 

14 

10 

Clean  Hands 

42 

-24 

-30 

-04 

-15 

09 

09 

-36 

-04 

00 

03 

14 

-22 

20 

-19 

-01 

-06 

22 

Outdoors 

-31 

24 

40 

-12 

21 

-19 

-36 

44 

-16 

09 

-24 

-12 

14 

-26 

29 

-10 

-03 

-18 

ACI 

Combat 

-19 

19 

36 

19 

45 

09 

01 

31 

-01 

39 

09 

01 

29 

04 

46 

00 

14 

-04 

Mechanical 

-06 

57 

58 

17 

32 

01 

02 

69 

11 

24 

18 

07 

30 

01 

43 

21 

24 

09 

Electronics 

20 

69 

24 

55 

26 

23 

29 

34 

13 

17 

35 

64 

21 

32 

24 

25 

43 

46 

Administrative 

61 

00 

-19 

26 

05 

29 

35 

-17 

10 

03 

2] 

43 

-04 

47 

-09 

16 

18 

38 

OA  — Office  Administration 

EL  - Electronics 

HC  — Heavy  Construction 

SC  - Science 

OD  — Outdoors 

MS  - Medical  Service 


AE  - Aesthetics 
ME  - Mechanics 
FS  — Food  Service 
LE  — Law  Enforcement 
AU  — Audiographics 
MA  — Mathematics 


The  results  of  the  multiple  correlation  analysis, 
shown  in  Tables  A2  through  A4  and  summarized 
in  Table  6,  indicate  to  what  extent  scores  in  a 
given  instrument,  when  combined  in  composite 
form,  can  be  used  to  replicate  scales  in  other 
inventories.  As  can  be  noted  in  Table  6,  the 
VOICE  subscales  generally  replicated  scores  in  the 
NV1I  and  ACI  more  completely  than  could  these 
inventories  replicate  the  VOICE  scales.  In  the 
VOICE  versus  NVI1  comparisons,  the  multiple  R’s 
obtained  using  the  VOICE  subscales  to  predict 
each  NVH-Lambda  scale,  in  turn,  ranged  from  .70 
to  .87.  These  values  are  quite  high,  indicating,  in 
some  cases,  almost  complete  replication  of  the 


AG  — Agriculture 
TC  — Teacher/Counseling 
MK  — Marksman 
CF  — Craftsman 
DF  - Drafting 

DP  — Automated  Data  Processing 

scales.  When  the  NVU-Lambda  scales  were  used  as 
predictors,  only  3 of  the  1 8 VOICE  subscales  could 
be  estimated  with  equivalent  accuracy.  Similar 
findings  were  noted  in  the  second  and  third  sets  of 
comparisons.  Multiple  correlations  ranged  from 
.60  to  .84  when  the  VOICE  was  used  to  predict 
the  NVII-Area  scores  and  from  .62  to  .83  when 
the  VOICE  was  used  to  predict  the  four  ACI 
scales.  Neither  the  NVII  nor  the  ACI  were  able  to 
estimate  individual  VOICE  subscales  with  the  same 
degree  of  accuracy. 

Split-sample  cross-validation  of  these  results, 
also  shown  in  Tables  A2  through  A4,  indicated  the 
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Table  6.  Summary  6f  Multiple  Correlation  Analyses  -- 
VOICE  vs.  NVII  vs.  ACI 


Frequency  Distribution  of  Multlplo  Cor  rotation! 


Multiple 

Correlation 

Rente 

VOICE  n. 

NVII— Lambda 

VOICE  v». 

NVII— Araa 

VOICE  vt. 

ACI 

VOICE* 

VI. 

NVII-L6 

NVII-L* 

ve. 

VOICE6 

VOICE* 

NVIl’-A6 

NVII-A* 

VOICE6 

VOICE* 

vt. 

ACI6 

ACI* 

ve. 

VOICE6 

80-89 

8 

3 

2 

70-79 

7 

3 

1 

1 

3 

60-69 

4 

5 

2 

2 

2 

50-59 

4 

3 

5 

40—49 

6 

4 

3 

30-39 

6 

3 

20-29 

1 

1 

1 

10-19 

I 

1 

“Predictor  variables. 
^Criterion  Variables. 


sample  of  1,390  cases  was  quite  stable  for 
purposes  of  making  these  generalizations.  The 
amount  of  shrinkage  associated  with  each  multiple 
correlation  was  generally  found  to  be  negligible, 
using  only  a random  half-sample  on  which  to 
construct  a composite. 


VI.  VOICE  PROFILES 

When  vocational  interest  data  are  used  for 
comparative  purposes,  it  is  often  more  meaningful 
to  convert  raw  scores  obtained  on  the  subscales  to 
a standardized  metric  system.  Interpretation  of 
interest  profiles  for  an  individual  or  group  can  be 
enhanced  if  the  mean  and  standard  deviation  of 
scores  obtained  on  each  subscale  are  fixed  at  some 
constant  value.  Tables  A5  and  A6  show  one  such 
transformation  in  the  form  of  T-scores  where  the 
average  value  of  each  subscale  for  a given  reference 
group  is  set  at  SO  and  the  standard  deviation  of 
scores  around  that  average  is  set  at  a value  of  1 0. 
These  conversions  are  based  on  the  normative  data 
for  male  and  female  Air  Force  recruits  shown 
previously  in  Table  3.  A profile  of  the  transformed 
scores  for  a randomly  selected  male  recruit  is 
shown  in  Figure  1.  The  subscales  are  listed  in  the 
left  margin.  Across  the  top  of  this  illustration,  the 
T-score  values  ranged  from  20  to  80  with  the 
larger  number  indicating  a higher  affinity  for  the 
keyed  activities.  Both  raw  scores  and  T-score 
equivalents  are  shown  for  each  subscale.  This 
respondent  displays  marked  preferences  for  the 


Science  and  Aesthetics  subscales.  Somewhat  lower, 
but  still  above  average,  were  scores  obtained  on 
the  Outdoors,  Audiographics,  Agriculture,  and 
Teacher/Counseling  subscales.  Below  average 
scores  were  noted  on  Mechanics,  Automated  Data 
Processing,  Office  Administration,  and  Marksman. 
Based  on  the  profile,  this  recruit  would  probably 
be  more  satisfied  in  an  occupation  involving 
natural  or  social  science  work  than  he  would  be 
for  other  occupational  choices. 


VII.  SUMMARY  AND  CONCLUSIONS 

The  domain  of  vocational  interests  as  measured 
by  the  VOICE  can  be  characterized  by  a limited 
set  of  dimensions  that,  in  form  and  substance,  are 
virtually  identical  for  male  and  female  respond- 
ents. In  the  present  study,  18  common  interest 
dimensions  were  identified  using  factor  analytic 
techniques.  The  amount  of  original  item  variance 
accounted  for  by  the  factors  ranged  from  48%  in 
the  male  sample  to  46%  in  the  female  sample.  A 
simple  unit-weighted  scoring  technique  for  these 
dimensions  replicated  the  original  factor  space 
almost  entirely.  Internal  consistency  value  of  items 
within  the  homogeneous  subscales  ranged  from  .79 
to  .96  for  male  respondents  and  from  .72  to  .96 
for  female  respondents.  Normative  data  based  on 
10,035  males  and  12,710  females  indicated  that 
while  the  subscales  may  have  identical  meaning  for 
both  sexes,  the  degree  of  preference  associated 
with  each  subscale  was  not  always  similar  for  both 
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groups.  Males  typically  scored  higher  on  Electron- 
ics, Heavy  Construction,  Mechanics,  Law 
Enforcement,  and  Marksman  subscalcs  while 
females  as  a group  obtained  higher  mean  scores  on 
Office  Administration,  Medical  Service,  Aesthetics, 
Food  Service,  Audiographics,  Agriculture  and 
Teacher/Counseling.  Sex  differences  on  the 
remaining  subscales  were  found  to  be  negligible. 

Relationships  between  individual  VOICE  sub- 
scales and  corresponding  measures  from  the  other 
services  varied  between  high  negative  and  high 
positive  correlations.  The  subscales  with  the 
closest  analogues  among  other  service  inventories 
were  Office  Administration,  Electronics,  Heavy 
Construction,  Science,  Mechanics,  and  Medical 
Service.  Each  was  found  to  correlate  above  .50 


A portion  of  this  work  has  been  completed  and  is 
documented  in  a companion  report  (Alley,  Wilbourn,  & 
Berberich,  1976). 


with  one  or  more  scales  from  the  NVII  and/or  the 
ACI.  The  remaining  VOICE  subscales  represented 
more  unique  measurements  from  that  standpoint. 
Multiple  correlation  analyses  indicated  that  the 
basic  interest  scales  from  the  VOICE  could 
replicate  individual  scales  from  the  NVII  and  the 
ACI  more  accurately  than  could  these  inventories 
replicate  the  VOICE  subscales. 

Based  on  the  overall  psychometric  evaluation  of 
the  VOICE,  further  research  activity  should  be 
accomplished  in  the  following  specific  areas: 

1.  Predictive  validation  of  the  subscales  with 
reference  to  occupational  satisfaction  in  the  Air 
Force.1 

2.  Development  of  operational  composites  for 
use  during  job-placement  and  vocational  guidance 
counseling  at  the  entry-level. 

3.  Nationwide  norming  of  the  subscales  and 
composites  on  a representative  high  school  sample. 
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371.  Algebra 
374.  Calculus 

389.  How  to  multiply  numbers  on  a desk  calculator 
399.  Use  of  a slide  rule 
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Table  A2.  Multiple  Correlation  Analysis  - VOICE  vs.  NVII  -Lambda  Scales 


VOICE  to  Predict  N VI  1-Lambda 

NVIl-Lambda  to  Predict  VOICE 

Subseals 

Multiple  R 

Subtcale 

Multiple  R 

Full 

HSI 

CV 

FuN 

HSI 

CV 

Quartermaster 

.73 

.71 

.75 

Office  Admin. 

.65 

.66 

.63 

Sonar  Tech. 

.84 

.82 

.84 

Electronics 

.75 

.74 

.74 

Electronics  Tech. 

.84 

.84 

.84 

Hvy  Construction 

.61 

.63 

.58 

Radio  Man 

.79 

.78 

.78 

Science 

.71 

.73 

.69 

Data  Processing 

.71 

.70 

.70 

Outdoors 

.48 

.48 

.47 

Store  Keeper 

.72 

.73 

.69 

Med.  Svc. 

.66 

.69 

.62 

Commissary  Man 

.70 

.70 

.69 

Aesthetics 

.53 

.55 

.50 

Engine  Man 

- .87 

.87 

.86 

Mechanics 

.70 

.70 

.69 

Boiler  Man 

.86 

.87 

.85 

Food  Service 

.49 

.51 

.46 

Electrician’s  Mate 

.85 

.85 

.85 

Law  Enforce. 

.40 

.40 

.39 

Equip.  Operator 

.85 

.85 

.84 

Audiographics 

.45 

.44 

.45 

Aviation  Ord.  Man 

.84 

.84 

.84 

Mathematics 

.64 

.65 

.62 

Air  Control  Man 

.75 

.72 

.75 

Agriculture 

.47 

.48 

.46 

Aviation  Elect. 

.85 

.84 

.85 

Teach/Counsel 

.50 

.52 

.47 

Hospital  Corpsman 

.78 

.80 

.76 

Marksman 

.49 

.49 

.47 

Craftsman 

.28 

.30 

.22 

Draftsman 

.58 

.59 

.57 

Auto.  Data  Proc. 

.57 

.57 

.56 

Full  — Full  sample  (N  = 1,390)  HSI  — Half  sample  1 (N  = 695)  CV  - Results  from  half  sample  1 cross-validated 

to  half  sample  2. 


Table  A3.  Multiple  Correlation  Analysis  — VOICE  vs.  NVII- Area  Scales 


VOICE  to  Predict  NVII  Area 

NVII  Area  to  Predict  VOICE 

Subtcale 

Multiple  R 

Subacale 

Multiple  R 

Full 

HSI 

CV 

Full 

HSI 

CV 

Mechancial 

.84 

.85 

.83 

Office  Admin. 

.62 

.62 

.62 

Health 

.78 

.81 

.73 

Electronics 

.71 

.71 

.71 

Office 

.82 

.82 

.81 

Hvy  Construction 

.56 

.57 

.53 

Electrical 

.81 

.82 

.81 

Science 

.57 

.58 

.55 

Food  Service 

.66 

.69 

.63 

Outdoors 

32 

.33 

.28 

Carpentry 

.60 

.62 

.58 

Med.  Svc. 

.59 

.63 

.55 

Sales  Office 

.67 

.71 

.62 

Aesthetics 

.48 

.52 

.42 

Clean  Hands 

.61 

.63 

.57 

Mechanics 

.66 

.67 

.63 

Outdoors 

.69 

.70 

.66 

Food  Service 

.45 

.49 

.41 

Law  Enforce. 

.22 

.20 

.20 

Audiographics 

39 

.40 

.36 

Mathematics 

.39 

.40 

.37 

Agriculture 

37 

.39 

.36 

Teach/Counsel 

.44 

.47 

.39 

Marksman 

.37 

.41 

3S 

Crafisman 

.17 

.20 

.10 

Draftsman 

.32 

33 

.28 

Auto.  Data  Proc. 

.49 

.48 

.50 

Full  — Full  sample  (N  • 1,390)  HSI  - Half  sample  1 (N  • 695)  CV  - Results  from  half  sample  1 cross-validated 

to  half  sample  2. 
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